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Myiasis in pet animals in British Columbia:  
The potential of forensic entomology for determining 

duration of possible neglect
Gail S. Anderson, Niki R. Huitson

Abstract — Results of a survey of veterinarians in British Columbia included 25 past cases of 
myiasis and 10 active cases. Most respondents received at least 5 to 10 cases per year, with some 
as high as 30 per year. This study revealed some advantages and disadvantages of using forensic 
entomology in living animals.

Résumé — Myiase chez des animaux de compagnie en Colombie-Britannique : possibilité que 
l’utilisation de l’entomologie en médecine légale puisse servir à la détermination de la durée 
d’éventuels manque de soins. Les résultats d’une enquête chez des vétérinaires de Colombie-
Britannique comprenaient 25 anciens cas de myiase et 10 cas actifs. La majorité des répondants rece-
vaient au moins de 5 à 10 cas par année et certains jusqu’à 30 cas. Cette étude révèle certains avantages 
et inconvénients de l’utilisation de l’entomologie en médecine légale chez des animaux vivants.

(Traduit par Docteur André Blouin)
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Introduction

M yiasis is the infestation of living vertebrate animals 
with dipteran larvae, which, at least for a period 

of time, feed on the host’s dead or living tissue, body 
fluids, or ingested food (1). This usually occurs in ani-
mals when an injury or the presence of excretory material 
makes the living animal attractive to insects. Adult flies 
are attracted to the wound or excrement and lay eggs on 
the animal, which develop in the tissue. Myiasis often 
occurs in wild animals, but it also occurs in domestic 
animals and even humans. In domestic animals, it results 
in a well-recognized and economically damaging prob-
lem; in sheep, for example, “blow fly strike” results in 
hundreds of thousands of dollars worth of damage to the 
industry every year (2–4).

In humans, myiasis is often the result of neglect and 
is most commonly found in the very old, the very young, 
or others who are unable or unwilling to ensure basic 
hygiene and wound cleanliness (5–18). In most cases, 
the insects are colonizing a living person and feeding on 
dead, rather than living, tissue. The ability of such insects 
to remove dead tissue and clean wounds, while leaving 
the living tissue intact, has been used in medicine for 
centuries (19, 20). The popularity of maggot debridement 

therapy declined with the discovery of antibiotics, but in 
the last 20 y, its use has been revived and it is now con-
sidered to be a viable alternative to surgery in certain 
cases (20–24).

In pet animals, myiasis can occur when a wound is left 
untreated or when neglect results in the accumulation of 
feces or urine, which then attracts flies. Flies attracted 
to the wound lay eggs. These eggs hatch after a predict-
able period of time into 1st instar larvae (maggots). These 
tiny maggots feed on liquid protein for a set time and 
then moult to form the 2nd instar larvae, which feed for 
a further period and then moult to the 3rd and final larval 
instar. The insect in this stage feeds voraciously for a set 
time and then leaves the food source in search of a safe 
and dry place in which to pupate. Away from the animal, 
the pupa forms an outer pupal case and metamorphosis 
occurs. After a few days, the adult fly emerges and the 
empty puparium is left behind as evidence that this cycle 
has occurred.

Forensic entomology is the application of the study of 
insects to law. It is usually used to determine elapsed 
time since death in a homicide victim (25), but it has also 
be used to determine time of death of illegally killed 
wildlife (26) and length of time of neglect in humans 
(18–27). Insects develop through a predictable life-cycle 
at a predictable rate, based primarily on temperature and 
species. Therefore, if the temperature, species, and stage 
of insect are known, an entomologist can determine how 
long the insects have been on the body and, therefore, 
the minimum time that has elapsed since death. This 
science is equally applicable to living humans or animals 
and can be used to determine the minimum time since 
abuse or the length of time of neglect or abuse. In a case 
in Hawaii, the age of the maggots in a diaper was used 
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in the conviction of a mother for neglecting and abandon-
ing her baby (27).

The objectives of this current study were to determine 
whether myiasis in pet animals was common in British 
Columbia and whether forensic entomology could be of 
value in determining length of time of neglect in such 
cases.

Materials and methods
A questionnaire was published in the spring newsletter 
of the British Columbia Veterinary Medical Association 
(2002), which is sent to all veterinarians in British 
Columbia. The questionnaire served 2 functions: 1) to 
determine the prevalence of larval infestations on animals 
previously brought to the attention of veterinarians, 
referred to as past cases, and 2) to solicit the submission 
of insects collected from active myiasis, subsequent 
cases.

The 1st part of the questionnaire was used to deter-
mine factors related to previous cases of myiasis that had 
been brought to a clinic and to provide an estimate of the 
number of previous cases for which details were no lon-
ger available. Questions included location of the clinic, 
the number of annual myiasis cases, the species of animal 
affected, the condition of the animal, the circumstances 
of the case, whether the animal was kept primarily 
indoors or outdoors, and any other pertinent details of 
the case.

The 2nd part of the questionnaire requested that any 
new cases of myiasis recorded over the subsequent sea-
son be submitted for analysis; insects from the animal 
were to be collected, preserved in ethanol, and sent to 
the Forensic Entomology Laboratory (FEL) at Simon 
Fraser University, together with details of the case.

All insects received at the FEL were examined, cata-
logued, and identified as to species and developmental 
stage, in a manner similar to that in a legal investigation 
(18). The 10 cases in which actual insects were sent by 
the veterinarian were referred to as “active cases.” The 
number of insects submitted for each case varied, as did 
whether the sample had been preserved in alcohol or kept 
alive. The age of the oldest maggots was then determined 
by using published developmental records for Phaenicia 
sericata and Lucilia illustris and the surface body tem-
perature of the species (28,29).

Results
The details of 25 past cases were received from 9 small 
animal clinics and 1 government veterinarian. Most clin-
ics reported having received 5 to 10 cases of myiasis per 
year, with some reporting as many as 30 cases per year. 
Over the following insect season, details of the case his-
tory and preserved or live larvae removed from the ani-
mal in 10 active cases of myiasis from 6 different clinics 
were referred to the FEL. Cases were reported from all 
areas of southern British Columbia, with the majority  
of past cases being reported from the Victoria area of 
Vancouver Island. Active cases were received from 
southern and central British Columbia. Figure 1 indicates 
the geographic location of veterinary clinics that reported 
both past and active cases of myiasis in pet animals.

Figure 2 indicates the species and percentages of cases 
of animals that were presented with myiasis to veterinary 
clinics. The majority of animals presented with myiasis 
were dogs, followed by cats, rabbits, and horses. In 1 case, 
an otter with myiasis was brought to the veterinarian. 
Dog breeds affected included spaniels (cocker and 
springer), German shepherds, a golden retriever, collie 
and collie crosses, an Old English sheepdog, a Bouvier 
des Flanders, and several mixed breeds. Cats that were 
presented with myiasis were usually domestic longhair. 
Veterinarians also reported seeing cases of myiasis in 
cattle, swallows, and small wild animals, such as voles, 
that were brought into the clinic.

Figure 3 indicates conditions reported by the veterinar-
ian that were considered to be related to the initiation  
of myiasis. In most cases, matted hair, together with the 
consequent buildup of urine and feces in the coat, initi-
ated the 1st insect strike (1). In many cases, wounds were 
present; in some cases, a bacterial skin infection or estrus 
probably initiated the strike. Sometimes, the veterinarian 
indicated specifically that an animal was elderly and that 

Figure 2. Species of animals presented with myiasis at vet-
erinary clinics in British Columbia.
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Figure 1. Map of British Columbia, indicating site of veteri-
nary clinics reporting cases, numbers of cases submitted from 
past records (first number), and number of active cases submit-
ted to the Forensic Entomology Laboratory at Simon Fraser 
University (second number).
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its advanced age had led to a debilitated state that had 
promoted the onset of myiasis.

Of the 10 active cases presented to the FEL, 8 animals 
were kept outside and 2 were primarily or wholly kept 
indoors. In 9 of the 10 cases, the insects colonizing the 
animals were the metallic blue-green blow fly (Lucilia 
illustris, Meigen) or the green bottle fly (Phaenicia 
sericata, Meigen) (Diptera: Calliphoridae). In 1 case, the 
larvae of a bot fly (Cuterebra jellisoni, Curran) (Diptera: 
Oestridae) colonized a pet rabbit.

Data indicated that the oldest maggots collected from 
the active cases were between 2 and 3 d old. In most 
cases, the scientific evidence corroborated the estimate 
presented by the veterinarian. In 1 case, the veterinarian 
had estimated a slightly longer period of 4 d. This is 
entirely possible, as insect evidence is usually used to 
indicate a minimum elapsed time since death.

Some cases were of particular interest. One veterinar-
ian reported that a dog was presented with a severe 
edema of the muzzle and several maxillary fractures of 
unknown cause. The maxilla was wired and the dog sent 
home. Four days later the owner noticed that skin and 
subcutaneous tissue appeared to be sloughing, so the 
veterinarian was again consulted. On closer examination, 
some of the teeth were found to be fractured and rotting; 
therefore, they were extracted. At this point, maggots 
were observed throughout the injured area, and the vet-
erinarian took several radiographs. The radiographs 
indicated that almost 100 pieces of lead buckshot were 
present throughout the area. In this case, the presence of 
the maggots alerted the veterinarian to the more serious 
nature of the injuries.

In another case, a pregnant mare, close to term, was 
struck by a train. Five days after the accident, she was 
presented to the veterinarian with a very large open 
laceration on the left buttock, “large enough to insert the 
human hand and forearm up to the elbow.” The animal 
had a bad odor and was heavily infested with maggots. 
The wound was cleansed and flushed continuously, but 
it took 2 to 3 d to remove all the maggots. The mare gave 
birth to a healthy foal 3 d after she arrived at the clinic.

More typical cases included elderly, long-haired ani-
mals with coats matted and soaked with urine and feces. 
Usually, removing the matted hair and cleaning the area 
was all that was required to remove the insects.

Discussion
When a survey is conducted, only a small percentage of 
those surveyed will respond. Since it was published in a 
newsletter, this survey was considered to be a mail-out 
questionnaire, where it is typical to generate a 10% to 
40% response rate (30). However, only 6 different clinics 
(out of the 450 veterinary clinics in British Columbia) 
participated in the survey, giving a 1.3% response rate. 
It is, therefore, unlikely that the cases reported here are 
a true reflection of cases of myiasis seen in veterinary 
clinics, as it is quite probable that some veterinarians did 
have cases but did not respond to the survey. Similarly, 
the active cases received by the FEL are probably related 
more to individual veterinarian’s and veterinary staff ’s 
interest in the subject, rather than a reflection of true 
distribution, as some veterinarians sent us several cases 
and were most interested in following up the results, 
whereas others reported past cases but did not submit 
active cases. As well, only the cases in which a veterinar-
ian was consulted were surveyed, and it is very probable 
that larval infestations on pets were missed by owners, 
or owners were reluctant to consult a veterinarian for fear 
of censure. In cases of deliberate abuse or neglect, it is 
unlikely that owners would consult a veterinarian. Never-
theless, the numbers of cases reported here suggest that 
myiasis in pet animals is probably common, with some 
clinics seeing many cases every year.

Dogs were the species most commonly presented  
with myiasis. The breed of dog varied considerably and 
included pure bred and mixed breed dogs, long- and 
short-haired dogs, and small to large breed dogs. Several 
veterinarians reported myiasis in rabbits; in fact, overall, 
more cases were reported in rabbits than in cats. This 
may be a reflection of a cat’s normal scrupulous attention 
to grooming and personal hygiene; however, some cases 
occurred on injured or long-haired cats, suggesting a lack 
of complete grooming.

Most cases of myiasis appeared to be the result of an 
untended wound or matted hair, and the presence of 
excrement, which indicates that owner neglect has a 
major role in the occurrence of myiasis. In many cases, 
this is probably the result of ignorance rather than delib-
erate neglect or abuse, and owner education may go a 
long way to alleviating the problem. As a majority of 
people find maggots particularly repugnant, it is prob-
able that explaining to the owner how the maggots came 
to be present on the animal, and how such infestations 
can be prevented in future, may result in more diligence 
in care and grooming on the part of the owner.

Lucilia illustris and Phaenicia sericata are common 
and ubiquitous blow fly species that are frequently 
reported in forensic cases involving human homicide 
(31–34) and wildlife crime (26). They have also been 
reported to commonly colonize live humans and animals 
(1,8,35–37).

Lucilia illustris is considered a more rural species and 
is one of the primary insects involved in sheep blow fly 
strike (4), although it can be found in urban areas as well 
(33), whereas Phaenicia sericata is considered to be 
primarily an urban species (38). Many species of blow 
fly, particularly P. sericata, enter residential buildings 
and are commonly found on homicide victims inside 

Figure 3. Conditions reported by veterinarians as contributory 
factors in myiasis in past and active cases of myiasis in pet 
animals. Some animals had several conditions.
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houses (33). Therefore, although the majority of active 
cases were kept outdoors, animals kept as house pets  
are not immune to colonization. Both P. sericata and 
L. illustris are used medicinally in human maggot 
debridement therapy (39).

Cuterebra jellisoni is a myiasis species commonly 
found on wildlife, particularly rabbits (40). It feeds on 
both living and dead flesh (1).

In the 10 active cases, the estimate that the larvae were 
2 to 3 d old is likely an underestimate, as the oldest 
insects may not have been collected, having dropped off 
the animal and moved away to a safe, dry place in which 
to pupate or undergo metamorphosis to the adult fly. 
Usually, in human forensic entomology cases, this is not 
a problem, as the area surrounding a homicide victim is 
carefully searched for other evidence, so prepupal larvae, 
pupae, and teneral adults will be discovered and seized. 
However such evidence drops off when the animal is 
alive and can be lost anywhere, although it is probable 
that many maggots leave the animal when it is resting. 
Evidence of these pupal cases can still aid in determining 
a minimum time of abuse or neglect. Therefore, if the 
animal has a favourite sleeping spot, or kennel, this 
should be searched to see whether older specimens can 
be found, in which case the estimate of elapsed time 
since colonization would be extended.

In many cases of myiasis, forensic entomology is 
able to indicate only that the insects were oviposited 
a minimum of 3 d prior to examination; therefore, the 
wound occurred a minimum of at least 3 d prior, or, in 
the case of neglect, the duration was a minimum of 3 d. 
It is probable that the veterinarian will be able to make 
a similar estimate, based on wound characteristics, but 
although it is often very accurate, it is usually based 
only on personal experience and therefore difficult to 
defend in court. Forensic entomology, on the other hand, 
provides straightforward scientific evidence, which has 
been successfully defended in court many times. As 
such, entomological evidence can be very helpful in 
corroborating the veterinarian’s estimate, if required, in  
court.

The following factors must be present for myiasis to 
occur in a pet animal. There must be abuse or neglect 
that results in a wound with blood, necrotic tissue, feces, 
or urine attracting flies. The animal must be somewhat 
helpless or unable to clean itself, in which case, the rapid 
cleansing of any wound or ‘hot spot’ and appropriate 
veterinary attention will greatly reduce the risks of infes-
tation, particularly in summer. Matts and burrs in long-
coated animals can easily cause irritation, leading to hot 
spots, scratching, open lesions, and infestation. Animals 
with long coats and mats are particularly prone to the 
accumulation of excrement near the genitalia. This situ-
ation becomes exacerbated when the animal is elderly or 
debilitated and can no longer clean itself. The risk is 
further increased if the animal spends the majority of its 
life outdoors. Regular grooming and examination of the 
animal can greatly reduce these risks. Also, removing 
other fly attractants, such as uneaten animal food, fecal 
material, etc., will reduce risk. Obviously, the summer 
season, when insects are common, is when the highest 
risk occurs, so owners should be extra vigilant at this 
time.

In certain situations, the root cause of the myiasis may 
be deliberate neglect or cruelty. Animal neglect and 
animal cruelty cases are being reported more frequently 
in the media, and more attention is being given to such 
cases. Laws to protect animals exist and the rights of 
animals are more protected than in the past (Canadian 
Criminal Code s. 446 — 2003). However, in many cases 
of animal neglect or cruelty, it is difficult to prosecute 
the offender, due to lack of conclusive evidence (41,42). 
An indication of the length of time of neglect, or the time 
elapsed since the abuse occurred, may strengthen a 
prosecutor’s case. Also, the actual presence of the insects 
on a living animal is very upsetting to most people, 
despite the fact that, in most cases, they are feeding on 
dead tissue and are doing no direct harm. Therefore, 
when insects are presented as physical evidence of the 
crime, they provide very powerful and graphic verifica-
tion of the offence for judge and jury.

Animal cruelty is not only repugnant but also may 
have even more serious and far reaching consequences 
than might originally be considered. Although many acts 
of serious neglect result from overbreeding large numbers 
of animals in cramped and poor conditions for reasons 
of greed, some acts of cruelty are deliberate and mali-
cious. It is well known in the criminology field that 
people who perpetrate acts of cruelty on animals, fre-
quently escalate to torturing humans, usually the young 
and helpless (43). Many known serial killers began their 
careers by hurting pet animals. Identifying such offend-
ers early may result in a greater chance of preventing 
future atrocities.

As with any forensic evidence, entomology is only of 
value if the evidence is collected correctly. Collection of 
insects from a living victim is similar to that in any 
forensic entomology case (18,25,44). However, it is 
worth describing here, as most veterinarians and animal 
cruelty investigatory personnel are probably not familiar 
with this type of evidence.

There are 2 areas that should be examined for insect 
evidence. The first is the animal itself. Eggs, 1st, 2nd, 
and 3rd instar larvae or maggots may be found on and in 
the wound. Maggots should be very carefully removed, 
without damaging them. Breaking a maggot within the 
animal releases a tremendous amount of foreign protein, 
which can result in shock, anaphylaxis and even death 
(39,45). Therefore, maggots should only be removed 
manually and not killed with a chemical treatment, as the 
death of maggots in the wound can also cause anaphy-
laxis. If only a few maggots are present, they can be 
removed by hand. Several veterinarians in this survey 
referred to flushing the area with water to remove the 
maggots. For the health of the animal, all maggots should 
be removed, if possible. Although the maggots are often 
those that feed only on dead tissue and are, consequently, 
probably not harming the animal, many species will feed 
on living tissue; the species cannot be determined until 
it has been examined under a microscope.

Once all maggots have been removed, they should  
be collected for forensic examination. Preferably, half 
should be placed for a few minutes in very hot (not boil-
ing) water to destroy the internal enzymes and improve 
preservation (18,44). They should then be placed in a 
vial with 75% to 90% ethanol and labelled. The other 
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half should be kept alive in a small vial, with food and 
air. A small piece of crumpled paper towel should be 
placed at the bottom of a vial or jar, to which a small 
cube of meat, preferably beef liver, is placed. The col-
lected live maggots should then be placed on the top of 
the liver. A double layer of paper towels should then be 
placed on top of the vial and secured in place with an 
elastic band. The vial should also be labelled with the 
date, time of collection, and location of wound; details 
of animal, clinic, veterinarian; and case number of client, 
etc., as these vials may become police exhibits if the case 
goes to court. Photographs of the animal and the wound 
site before and after maggot removal will also be valuable.

If the maggots have only reached the early stages of 
the 3rd instar, all the insects will be on the animal and 
no further collection will be required. However, if the 
animal has been infested for some time, the older mag-
gots will have already left the animal. So, if entomology 
is required to accurately determine length of time of 
neglect, bedding and the surrounding area should be 
searched for postfeeding maggots and pupae. Pupae are 
dark brown, approximately 10 to 14 mm long, and oval 
or football shaped. Maggots should be collected and 
preserved, as described before, and pupae should be 
placed in a vial with a crumpled paper towel to prevent 
damage, with another paper towel on top, as described 
before, to allow air to circulate. They should not be pre-
served. Some of the pupae may actually be empty pupal 
cases, in which case they indicate that an entire life cycle 
has taken place. These look identical to the pupae but 
have the tip broken off. They should also be collected 
and placed in a separate vial.

All the forensic evidence, together with details of the 
case, should be forwarded to a forensic entomologist for 
analysis.

Myiasis is a relatively common and entirely prevent-
able veterinary problem in pet animals. Education of 
owners concerning risk factors may greatly reduce the 
prevalence of myiasis. However, in cases of deliberate 
neglect or maltreatment, entomological evidence may 
become powerful evidence for the length of time of abuse 
or neglect, in court.
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